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学位論文内容の要旨 
 
Cryphonectria parasitica is an ascomycete that is the causal pathogen of devastating chestnut blight. The fungus has also 
attracted interests as a natural host of at least 5 virus families, some of which attenuate the virulence of the host fungus, thus being 
potential or practical virocontrol agents. In addition to the exploitation for virocontrol purposes, C. parasitica/virus pathosystems 
serve as a model for studying the molecular mechanisms of interactions between eukaryotic viruses and hosts. Among the C. 
parasitica-infecting viruses is Mycoreovirus 1 (MyRV1) that has 11 dsRNA genome segments (S1 to S11). EP155 infected with wild 
type MyRV1 is reduced in virulence, vegetative growth, and growth rate of aerial hyphae, while retaining its capacity to produce 
deep orange-brown pigments and asexual spores in its host.  
Here, I developed methods for the identification of host and viral factors associated with macroscopic phenotypic changes and 
viral replication. To identify host factors, a genetic screen was employed which entailed: 1) insertional mutagenesis of EP155 
infected with MyRV1 by plasmid pHygR that confers resistance to hygromycin; 2) isolation of mutants of interests; and 3) 
identification of causative mutated genes by inverse-PCR. A total of 1,900 transformants were generated and 12 of them showed 
phenotype distinct from that of the parental MyRV1-infected EP155. Blast search with the sequences obtained from the I-PCR clones 
was conducted against the draft sequence of the C. parasitica genome available at the US Department of Energy - Joint Genome 
Institute (JGI) (ver.2.0). The analysis suggested annotated functional roles of the possibly disrupted genes in those transformants, 
including tetracycline hydrogen antiporter activity, mannosidase activity, and RNA binding. How these genes are involved in MyRV1 
symptom induction will be definitely a question to be addressed in future studies.   
For investigation of the functional roles of MyRV1 segments in the virus life cycle, genetics with reassortants and 
rearrangements was utilized. Rearrangements of two segments, S6 and S10, of MyRV1 were previously shown to be induced at a 
high rate by the multifunctional protein p29 encoded by a distinct ssRNA virus, the prototype hypovirus CHV1-EP713. During the 
screening of the collection of C. parasitica transformants for host factors, we found a very low frequency of CHV1 p29-independent 
rearrangements of MyRV1 S4 resulting in internal 80-90% deletions of the open reading frame (ORF). Comparative analyses of 
fungal strains infected by wild-type MyRV1 and its variants carrying rearrangements of S4, S4 plus S10 and S10 indicated that 
S4-encoded VP4, like VP10, is non-essential for virus replication but required for efficient vertical transmission and symptom 
expression caused by MyRV1. This is the first example of a reovirus variant that carries deletions of over 75% of the ORFs in two 
genome segments and is still replication-competent.  
Taken together, this study provides a solid base for future studies of host factors associated with mycoreovirus symptom 
induction in chestnut blight fungus C. parasitica, and an additional example of functional analysis of a reovirus segment using 
rearrangments. 
 
論文審査結果の要旨 
 
マイコレオウイルスは世界３大樹病の一つであるクリ胴枯病の病原糸状菌 Cryphonectria prasitica
に感染し、宿主菌の生育、病原性を低下させる。宿主の色素形成、胞子形成にはさほど影響は及ぼさな
い。Eusebio-Cope 女史は、マイコレオウイルス／クリ胴枯病菌系の病徴発現・複製に関与する宿主因子
およびウイルス因子の探索を進めた。宿主因子の探索のため宿主菌染色体に薬剤耐性遺伝子をもつプラ
スミドをランダム挿入することで変異株集団を得た。コロニーの肉眼観察により親株とは異なる症状を
示した変異株十数株を選抜し、挿入部位の同定、近傍配列の決定を行なった。得られた配列をクリ胴枯
病菌ゲノムドラフト配列と照合し、推定破壊遺伝子を同定した結果、核酸結合蛋白質、テトラサイクリ
ンアンティポーター等が含まれていた。今後、pHygR 挿入変異が異常な病徴型の原因遺伝子なのかを調
べていく必要がある。 
ウイルス因子の解析は宿主因子の探索中に得られた再編成株（MyRV1/S4ss）を用いた。再編成ウイル
ス株に含まれる標準 S4 より短い S4 セグメント（S4ss1~S4ss4）は ORF の 80~90%の内部欠失を持ってい
た。野生株、以前に分離した再編性株 S10ss（S10 の ORF の 75%が欠失）と比較すると、複製量に変化は
認められないが、ウイルス胞子伝搬効率の著しい低下、病徴型が異なっていた。遺伝子再集合により
S10sstoS4ss 両方を保持するウイルス株の分離に成功した。本系統は S4ss を持つ系統と同じ表現系を示
しました。以上より、S10 コードの蛋白質 VP10 同様に S4 コードの蛋白質 VP4 はウイルス複製に不要で
あることが示された。しかし、VP10 とは異なり、VP4 は効率的ウイルス垂直伝搬、ウイルス病徴発現に
必要であることが示された。 
これらの結果は、1）マイコレオウイルスの病徴発現に関与する宿主因子を同定するための基盤が確
立された、2）遺伝子再編成株がレオウイルスの複製／病徴発現に関与するウイルス因子の同定に有効
利用された新たな例である、ことを示す。 
Eusebio-Cope 女史は博士号に価する上記のような十分な研究成果を挙げ、またその過程で十分な研鑽
を積んだことを学位論文審査員として認める。
